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Socioeconomic inequality profiles in physical and
developmental health from 0e7 years: Australian
National Study
Jan M Nicholson,1,2 Nina Lucas,1 Donna Berthelsen,2 Melissa Wake1,3,4
ABSTRACT
Background Early and persistent exposure to
socioeconomic disadvantage impairs children’s health
and wellbeing. However, it is unclear at what age health
inequalities emerge or whether these relationships vary
across ages and outcomes. We address these issues
using cross-sectional Australian population data on the
physical and developmental health of children at ages
0e1, 2e3, 4e5 and 6e7 years.
Methods 10 physical and developmental health
outcomes were assessed in 2004 and 2006 for two
cohorts each comprising around 5000 children.
Socioeconomic position was measured as
a composite of parental education, occupation and
household income.
Results Lower socioeconomic position was associated
with increased odds for poor outcomes. For physical
health outcomes and socio-emotional competence,
associations were similar across age groups and were
consistent with either threshold effects (for poor general
health, special healthcare needs and socio-emotional
competence) or gradient effects (for illness with wheeze,
sleep problems and injury). For socio-emotional
difficulties, communication, vocabulary and emergent
literacy, stronger socioeconomic associations were
observed. The patterns were linear or accelerated and
varied across ages.
Conclusions From very early childhood, social
disadvantage was associated with poorer outcomes
across most measures of physical and developmental
health and showed no evidence of either strengthening
or attenuating at older compared to younger ages.
Findings confirm the importance of early childhood as
a key focus for health promotion and prevention efforts.
INTRODUCTION
Exposure to socioeconomic disadvantage in child-
hood impairs children’s health and wellbeing1e7
with adverse effects persisting into adulthood8e10
independently of socioeconomic conditions in later
life.8 11 Early childhood is a key period in which
targeted interventions can provide strong founda-
tions for physical and developmental health across
the life course. However, attempts to promote an
optimal start in life for all children are hampered
without evidence as to when health and develop-
mental inequalities emerge in response to social
disadvantage and how the patterns and magnitudes
of inequalities vary across different outcomes. We
examine these issues using new population-based
data for Australian children in four age groups up to
the age of 7 years.
A stepwise pattern of increasing vulnerability
and risk with increasing levels of disadvantage
(socioeconomic gradient) has been observed for
many health outcomes and populations.12 13 How
these social gradients first develop in early life is less
clear. Proposed models include the persistence
model, where inequalities are established early in
life and remain constant; the cumulative effects
model, where inequalities are evident from early in
life but increase over time as a result of accumu-
lated exposure to adversity; the emergent model,
where inequalities first become apparent at older
ages; and the childhood-limited model, in which
early life inequalities diminish over time.4 14
Different models may operate for different
outcomes. For example, Chen and colleagues4
reported evidence consistent with a persistence
model for asthma severity, a cumulative effects
model for smoking commencement and a child-
hood-limited model for injury, high blood pressure
and asthma prevalence. Thus, strategies to address
childhood health inequalities may differ in their
optimal timing depending on the outcomes of
interest.
Published research into the emergence of child-
hood health gradients has important limitations.
Most studies have examined the effects of socio-
economic circumstances across wide, composite age
ranges (eg, all of childhood or adolescence)3 7 8 10 11 15
potentially obscuring age-related patterns within
developmental periods. Relatively little is known
about social gradients in developmental outcomes,
with much of the research employing dichoto-
mous socioeconomic indicators such as family
poverty.2 5 16 Thus, it is unclear whether poor
developmental outcomes exhibit threshold effects
(evident only when a certain level of disadvantage is
exceeded), gradient effects (linear declines with
increasing disadvantage) or accelerating effects
(progressively stronger declines with increasing
disadvantage) as suggested by some recent stud-
ies.17e19 Further, most research has examined socio-
economic patterns for single childhood outcomes1 or
for multiple outcomes within the physical3 4 or
developmental17 18 20 health domains. Research into
outcomes across both domains simultaneously is
rare15 and mostly focused on long-term, rather than
immediate, health consequences.20e22
We address these limitations by examining the
strength and patterning of health inequalities
across 10 physical and developmental health
outcomes using multi-wave, cross-sectional data
from the Longitudinal Study of Australian Children
(LSAC).23 24 Our first aim is to identify which
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outcomes show evidence of inequalities across the age range of
0e7 years. Our second aim is to determine whether patterns of
inequalities are consistent with: (a) persistence, cumulative,
emergent or early childhood-limited models of timing; and (b)
gradient, threshold or accelerating patterns.
METHOD
Sample
Data are from waves 1 (2004) and 2 (2006) of LSAC. Two
cohorts were recruited at wave 1: 5107 infants (aged 3e19
months, 53.6% response rate) and 4983 children (aged 4 years
3 months to 5 years 7 months, 48.5% response rate).24 Cohorts
were reassessed 2 years later when aged 2e3 years (N¼4606,
90.2% retention) and 6e7 years (N¼4464, 89.6% retention). Our
analyses use data from both cohorts at waves 1 and 2 to provide
cross-sectional results at four ages: 0e1, 2e3, 4e5 and
6e7 years.
Study design and sample information for LSAC are detailed
elsewhere.23 24 Approval for the study was granted by the
Australian Institute of Family Studies Ethics Committee. Briefly,
a two-stage clustered sampling design was used with postcodes
randomly selected within strata for state and capital city versus
other. Children within postcodes were then randomly selected
using the Medicare database in which >90% of infants and 98%
of 4-year-old Australian children are enrolled. The LSAC cohorts
are broadly representative of the Australian population.25 26 At
wave 1, children with more highly educated parents were over-
represented (by 10%), while single-parent, non-English speaking
families and those living in rental properties were slightly under-
represented. Wave 2 retention for both cohorts was slightly
lower for children with less highly educated parents, from non-
English speaking backgrounds and living in rental properties.
Measures
Data were obtained from face-to-face interviews and question-
naires with the child’s primary carer (97% were child’s mother),
direct child assessment and teacher questionnaires.
Socioeconomic position (SEP) was assessed using the
composite variable provided in the LSAC datasets27 that ranks
each family ’s relative socioeconomic position based on parental
income, education and occupational prestige. Composite SEP
measures have been used in other cohort studies28 and provide
a representation of overall socioeconomic circumstances not
achieved by single indicators.1 The LSAC SEP measure was
developed as follows. Mother ’s and father ’s annual income from
all sources, including pensions and allowances, was summed and
transformed using natural logarithms to smooth the distribu-
tion. Educational attainment was estimated from the number of
years of education each parent had completed, each ranging
from 0 years for those who had never attended school to an
assigned maximum of 20 years for those who had completed
a post-graduate degree. Parents’ occupational status was based
on current or most recent occupation and rated using the ANU4
score29 developed from Australian census data to group occu-
pations by skill level and occupation type. Each component
measure was then standardised (mean of 0, SD of 1), summed
and divided by the number of parents in the home. This aver-
aged score was then re-standardised producing a final continuous
measure of SEP.27
For the current study, quintiles were computed based on the
distribution of SEP scores for all ages combined. These cut-points
were then applied to each age sample with group 1 representing
the least and group 5 the most disadvantaged group.
Physical health indicatorswere general health, special healthcare
needs, illness with wheeze, injury and sleep problems (table 1).
Although not previously linked to health inequalities, sleep prob-
lems are associated with poorer health-related quality of life,
psychosocial and behavioural problems, and risk for obesity.41
Physical health indicators were based on parent report and
dichotomised according to recommended cut-points (table 1).
Developmental health indicators were socio-emotional
competence, socio-emotional difficulties, and communication,
vocabulary and emergent literacy skills, measured by parent
report, teacher report or direct assessment (table 1). As children’s
skills in these areas are age-related, it was not possible to assess
these outcomes at every age (eg, emergent literacy was not
assessed at 0e1 or 2e3 years) or to use the same measurement
tools at all ages (eg, different measures were used to assess
vocabulary skills at different ages). To facilitate cross-age
comparisons, the continuous scores were dichotomised with
children scoring in the lowest 15% of the distribution for their
age group classified as having a developmental health problem.
This cut-point has been used in other studies as a marker of
clinically significant problems.42 43
Analyses
The cross-sectional associations between SEP and each outcome
were examined using logistic regression models. Missing data
were not imputed as rates were low (<3% on each item) for
parent report and direct assessment measures. Data were
analysed using SPSS 16.0 and Stata 10.0.44 45 We applied LSAC
sample weights that adjust for initial non-response bias and
non-random attrition.26
Preliminary analyses examined the additional impact of the
complex survey design (ie, clustering and stratification) and the
correlations arising from repeated measurement with the same
participants. First, ‘unadjusted’ models (adjusted for sample
weights only) were compared to models where the survey design
was also taken into account using first-order Taylor linearisation
to estimate the SEs on which the 95% CIs are based. Next, the
unadjusted models were compared to models accounting for the
correlation between outcome measures for the same participants
at wave 1 and wave 2 using information sandwich (‘robust’)
estimates of SE.46 Neither the survey design nor the correlations
resulted in marked changes to the estimated ORs and 95% CIs,
although the survey design was slightly more influential. As it is
not possible to account for both influences simultaneously, we
present themore conservative estimates (ie, thosewith thewidest
CIs), which were those accounting for the survey design. Models
were also adjusted for the age of the child’s primary carer and child
gender. Preliminary analyses revealed mostly non-significant
gender by SEP interactions (results by gender available from the
authors). Child age in months (within each age group) was not
associated with SEP and, thus, not included in the models.
The associations between SEP and each outcome were
examined using logistic regression (aim 1). Tests of interaction
between SEP and age were used to assess evidence that observed
SEP effects varied by age group (aim 2a). Non-statistically
significant interactions were accepted as evidence of persistence
effects (ie, no age variations) for which outcomes we present
combined data across all four age groups. Where significant
interactions were found, data were examined separately by age
to determine whether the patterns were consistent with age-
limited effects (significant associations at younger but not older
ages), emergent effects (significant associations at older but not
younger ages) or cumulative effects (significant at all ages,
stronger at older ages).
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Regarding aim 2b, we examined associations between SEP and
outcomes for linearity. Wald tests were computed based on the
difference in the c2goodness of fit statistic between the models
with SEP group modelled either as a categorical variable (using
dummy variables to contrast each of the four more disadvan-
taged groups with the least disadvantaged group) or as
a continuous variable. Non-significant differences were accepted
as evidence of gradient effects. Significant differences were
examined for evidence of threshold effects (significantly
elevated ORs for higher but not lower disadvantage groups) or
accelerating effects (significantly elevated ORs at all SEP
groups compared to the referrant with increasing increments
Table 1 Child physical and developmental health indicators
Construct Age group (years) Child measure (source) Additional information*
Physical health measures
General health 0e1, 2e3, 4e5, 6e7 Rated current health from the Child Health
Questionnaire30 (P)
Single item. Poor, fair or good¼1; very good or
excellent¼0
Special healthcare needs 0e1, 2e3, 4e5, 6e7 Screener of Special Health Care Needs31 (P) Single derived item from 6 component items on child’s
medical and healthcare needs. Yes¼1; No¼0
Illness with wheeze 0e1, 2-3, 4e5, 6e7 Illness with wheezing in the chest, lasting 1 week or
more in the last 12 months (P)
Single item. Yes ¼1; No¼0
Sleep problems 0e1, 2e3, 4e5, 6e7 Two or more sleep problems, four or more nights per
week (P)
Difficulty getting to sleep; not happy sleeping alone;
waking during the night and restless sleep. Yes to any
two¼1; No¼0
Injury 0e1, 2e3, 4e5, 6e7 Injury or accident requiring medical attention, in the
last 12 months (P)
Single item. Yes ¼1; No¼0
Developmental health measures
Socio-emotional competence 2e3 Brief Infant-Toddler Social and Emotional Assessment
(BITSEA), Competence Scale32 (P)
Parent report of social functioning: 11 items (3-point
scale: ‘not true/rarely’ to ‘very true’). a¼0.64
4e5, 6e7 Strengths and Difficulties Questionnaire (SDQ),
Prosocial Scale33 (P)
Parent report on social functioning: 5 items (3-point
scale: ‘not true’ to ‘certainly true’). a¼0.81 for 4e5y;
0.69 for 6e7 y
Socio-emotional difficulties 2e3 Short BITSEA, Problems Scale32 (P) Parent report on emotional problems: 23 items (3-point
scale: ‘not true/rarely’ to ‘very true’). a¼0.74
4e5, 6e7 SDQ, Total Problems score33 (P) Parent report on emotional problems: 20 items (3-point
scale: ‘not true’ to ‘certainly true’). a¼0.84 for 4e5 y,
0.59 for 6e7 y
Communication skills 0e1 Communication and Symbolic Behaviour Scale
(CSBS)34 (P)
Parent report on emergent communication skills: 24
items (3 point scale e ‘not yet’ to often’ or frequency
rating on some items). a¼0.89.
2e3 (a) McArthur-Bates Communication Development Index III
(MCDI-III), grammatical markers35 (P)
Parent report on child’s usual grammar usage
presented through forced choice on 12 presented
sentence pairs. a¼0.90
2e3 (b) Communication Skills Scales (CSS)36(P) Parent report on communication on 6 items (3-point
scale: ‘never’ to ‘always’). a¼0.74
6e7 Child Communication Checklist, version 237 (P) Parent reports on syntax, coherence, semantics and
speech; each scale with 7 items (4-point: ‘less than
once a week’ to ‘always’). a¼0.71
Vocabulary skills 2e3 MCDI-III, vocabulary35 (P) Parent report of child vocabulary use from a list of 98
words
4e5, 6e7 Short Peabody Picture Vocabulary Test (PPVT-III)38
(DA)
Direct assessment of receptive vocabulary on a short
form (40 items) of the PPVT-III
Emergent literacy skills 4e5 Who Am I?39 (DA) Direct assessment of emergent literacy skills (writing,
copying and symbol recognition). Person separation
reliability¼0.89
6e7 (a) Teacher Academic Rating Scales (TARS),
Mathematical Thinking40 (T)
Teacher rating of mathematical competence: 8 items
(5-point scale: ‘not yet’ to ‘proficient’). a¼0.95
6e7 (b) TARS e Language and Literacy40 (T) Teacher rating of language and literacy competence:
10 items (5-point scale: ‘not yet’ to ‘proficient’).
a¼0.96
*For continuous measures, Cronbach’s a.
DA, direct assessment; P, parent report; T, teacher report.
Table 2 Demographic characteristics for each age group
Demographic characteristic
Infant cohort Child cohort
0e1 y 2e3 y 4e5 y 6e7 y
N[5107 N[4606 N[4983 N[4464
Child gender (male) n (%) 2618 (51.3) 2359 (51.2) 2552 (51.2) 2288 (51.3)
Single parent family n (%) 538 (10.5) 610 (13.3) 735 (14.9) 749 (16.8)
Language other than English spoken at home n (%) 656 (12.8) 562 (12.2) 698 (14.0) 658 (14.8)
Aboriginal or Torres Strait Islander origin n (%) 251 (4.9) 236 (5.1) 196 (3.9) 169 (3.8)
Child age (months) Mean (SD) 8.9 (2.6) 34.0 (3.0) 57.0 (2.7) 82.1 (3.0)
Age of child’s primary carer (y) Mean (SD) 31.0 (5.7) 33.1 (5.7) 34.6 (5.5) 36.8 (5.6)
Years of education, mother Mean (SD) 14.5 (2.6) 14.5 (2.6) 14.1 (2.6) 14.2 (2.6)
Years of education, father Mean (SD) 14.6 (2.4) 14.7 (2.4) 14.6 (2.5) 14.6 (2.5)
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in the ORs between SEP groups at higher levels of dis-
advantage).
Sensitivity analyses were conducted to assess the impact of
using 15% cut-points to dichotomise the developmental
outcomes. While the use of a lower cut-point (10%) and a higher
cut-point (20%) produced slightly stronger and weaker SEP
associations, respectively, the patterns of association were largely
unchanged. We also modelled the developmental measures as
continuous variables (standardised to facilitate comparisons) and
results were again consistent with those obtained using the
dichotomised outcomes (tables available on request).
RESULTS
Table 2 displays demographic information at each age. As
expected, primary carer age and the proportions of children in
single-parent families increased with increasing child age group.
There were few differences on other demographic variables.
For the five indicators of physical health, there were no
statistically significant SEP by age interactions so age-group
combined data are presented. Table 3 shows the proportions of
children with each physical health problem and the ORs and
95% CIs by SEP group. Small but significant associations with
SEP were found for all physical health indicators. The test for
non-linearity was significant for general health and special
healthcare needs. Compared to the least disadvantaged group,
the odds of poorer general health or special healthcare needs
were increased only for the most disadvantaged group (OR 1.6;
CI 1.3 to 1.8 and 1.3; CI 1.1 to 1.6, respectively) suggesting
threshold effects. SEP associations for illness with wheeze, sleep
problems and injury were consistent with linear (gradient)
effects.
Table 4 shows the ORs and CIs for each developmental health
problem by SEP group. For socio-emotional competence
(measured at ages 2e3, 4e5 and 6e7 years), the SEP by age
interaction was non-significant and age-group combined data are
presented. For this outcome, the test for non-linearity was
significant and consistent with a threshold effect. Compared to
the least disadvantaged group, groups 4 and 5 had significantly
elevated odds of low socio-emotional competence (OR 1.0, CI
1.0 to 1.4 and OR 1.5, CI 1.3 to 1.8, respectively).
For the remaining developmental health indicators, tests
for SEP by age interactions were statistically significant and
Table 3 OR and 95% CI* of having a physical health problem by socioeconomic position (SEP) group
Outcome, combined across
age groups (% with problem)
SEP group (Reference group 1 is least disadvantaged; group 5 is most
disadvantaged)
Test for
association
p valuey
Test for
non-linearity
p valuez
Test for age
interaction
p valuex2 3 4 5
General health (13.5%) 1.0 (0.9 to 1.2) 0.9 (0.8 to 1.9) 1.0 (0.9 to 1.2) 1.6 (1.3 to 1.8) <0.001 <0.001 0.17
Special healthcare needs (11.5%) 1.0 (0.8 to 1.1) 1.0 (0.8 to 1.1) 1.1 (0.9 to 1.3) 1.3 (1.1 to 1.6) <0.001 0.05 0.85
Illness with wheeze (22.1%) 1.1 (0.9 to 1.2) 1.1 (1.0 to 1.3) 1.3 (1.1 to 1.5) 1.5 (1.4 to 1.7) <0.001 0.17 0.17
Sleep problems (17.1%) 1.2 (1.0 to 1.3) 1.1 (1.0 to 1.3) 1.3 (1.2 to 1.6) 1.6 (1.3 to 1.8) <0.001 0.23 0.16
Injury (14.9%) 0.9 (0.8 to 1.1) 1.1 (0.9 to 1.3) 1.1 (0.9 to 1.3) 1.2 (1.0 to 1.4) 0.007 0.31 0.57
*All models adjusted for age of child’s primary carer and child gender.
yp Value for logistic regression of SEP and outcome.
zp Value for test of non-linearity in the relationship between SEP group and outcome.
xp Value for test of interaction between SEP and age group.
Table 4 OR and 95% CI* of poor developmental outcomes by socioeconomic position (SEP) group
Outcome by age in yearsy
SEP group (Reference group 1 is least disadvantaged; group 5 is most
disadvantaged)
Test for
association
p valuez
Test for
non-linearity
p valuex
Test for age
interaction
p value{2 3 4 5
Socio-emotional competence 0.80
2e3, 4e5 and 6e7 y combined 0.9 (0.8 to 1.1) 1.1 (0.9 to 1.3) 1.2 (1.0 to 1.4) 1.5 (1.3 to 1.8) <0.001 0.009
Socio-emotional difficulties <0.001
2e3 1.3 (1.0 to 1.8) 1.5 (1.1 to 1.9) 1.5 (1.1 to 1.9) 2.7 (2.1 to 3.5) <0.001 0.005
4e5 1.1 (0.9 to 1.5) 1.5 (1.1 to 1.9) 2.3 (1.8 to 3.0) 4.2 (3.2 to 5.6) <0.001 <0.001
6e7 1.4 (1.1 to 1.8) 1.4 (1.1 to 1.9) 1.7 (1.3 to 2.1) 3.5 (2.7 to 4.4) <0.001 <0.001
Communication <0.001 (a),
<0.001 (b)
0e1 1.0 (0.8 to 1.3) 1.1 (0.8 to 1.4) 1.1 (0.8 to 1.4) 0.9 (0.7 to 1.2) 0.65 0.84
2e3 (a: MCDI) 1.3 (1.0 to 1.8) 1.7 (1.3 to 2.2) 1.6 (1.2 to 2.1) 2.6 (2.0 to 3.4) <0.001 0.13
2e3 (b: CSS) 1.0 (0.8 to 1.2) 1.1 (0.9 to 1.5) 1.2 (0.9 to 1.6) 1.6 (1.2 to 2.1) 0.001 0.49
6e7 1.2 (0.9 to 1.7) 1.5 (1.0 to 2.2) 1.7 (1.2 to 2.4) 3.2 (2.3 to 4.5) <0.001 0.05
Vocabulary <0.001
2e3 1.3 (0.9 to1.8) 1.6 (1.1 to 2.1) 1.5 (1.1 to 2.1) 2.7 (2.0 to 3.6) <0.001 0.13
4e5 1.8 (1.2 to 2.5) 2.0 (1.4 to 2.8) 3.2 (2.3 to 4.6) 6.0 (4.2 to 8.6) <0.001 <0.001
6e7 1.7 (1.2 to 2.4) 2.3 (1.7 to 3.2) 3.4 (2.5 to 4.7) 4.8 (3.5 to 6.5) <0.001 0.98
Emergent literacy 0.51 (a),
<0.001 (b)
4e5 1.5 (1.1 to 2.1) 1.9 (0.4 to 2.6) 2.6 (1.9 to 3.5) 3.6 (2.6 to 4.9) <0.001 0.58
6e7 (a: maths) 1.4 (1.0 to 2.0) 1.9 (1.4 to 2.6) 2.4 (1.7 to 3.2) 4.0 (3.0 to 5.4) <0.001 0.12
6e7 (b: language) 2.0 (1.4 to 2.8) 3.1 (2.1 to 4.4) 3.6 (2.6 to 5.1) 7.4 (5.3 to 10.2) <0.001 0.16
*All models adjusted for age of child’s primary carer and child gender.
y‘Problem defined as an outcome score in poorest 15% for age-group.
zp Value for logistic regression of SEP and outcome.
xp Value for test of non-linearity in the relationship between SEP group and outcome.
{p Value for test of interaction between SEP and age group.
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data are presented separately by age in table 4 and figure 1AeD.
SEP was not associated with communication skills at
0e1 years. For socio-emotional difficulties, vocabulary, emer-
gent literacy and communication at older ages, greater disad-
vantage was associated with higher odds of poor developmental
health.
Linearity was examined separately for each age group. Tests
for non-linearity were significant for socio-emotional difficulties
at all ages and ORs were consistent with an accelerating rela-
tionship: elevated odds apparent at SEP groups 2 or 3 and
increasing more steeply for groups 4 and 5 (figure 1A). For
communication problems, linear relationships were indicated for
the two communication indicators at age 2e3 years, whereas
the test for non-linearity was significant at age 6e7 years and
showed an accelerating relationship (figure 1B). For vocabulary
problems, the SEP relationship was linear for ages 2e3 and
6e7 years and accelerating for age 4e5 years (figure 1C). For
emergent literacy (assessed at 4e5 years and with two measures
at 6e7 years), all SEP relationships were linear. While the slopes
of the lines were similar for emergent literacy skills at 4e5 years
and the teacher report of mathematical thinking at 6e7 years,
teacher report of language and literacy skills at
6e7 years showed a steeper gradient (figure 1D).
DISCUSSION
In this national Australian sample, inequalities in physical and
developmental health were evident from the earliest years. With
the exception of communication skills at 0e1 years, socioeco-
nomic disadvantage was associated with poorer outcomes across
all ages and measures. In general, patterns of inequalities were
stronger and more variable for developmental than for physical
health illustrating the complex nature of inequalities across early
childhood.
For all physical health measures, the absence of age-modifying
effects supported a persistence model of inequalities. For general
health and special healthcare needs, models were consistent
with a threshold effect at all ages; SEP differences were evident
only for the most disadvantaged group compared to the least
disadvantaged group. The odds for illness with wheeze, sleep
problems and injury increased monotonically with each
successive level of disadvantage, consistent with gradient effects.
This provides the first evidence for the social patterning of sleep
problems in childhood and adds to Chen’s research3 by
demonstrating stability in the patterning of physical health
inequalities within early to middle childhood.
Associations between developmental health and SEP were
more complex and did not readily match the theoretical models.
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Figure 1 ORs (presented on a log scale) by socioeconomic position quintile for socio-emotional difficulties, and poor communication, vocabulary and
emergent literacy skills.
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Socio-emotional competence was the only outcome showing
both age-invariant patterns and a threshold effect (elevated odds
at the two highest levels of disadvantage only). Age-modifying
effects were observed for the remaining four developmental
health outcomes, but were not consistent with cumulative,
emergent or childhood-limited models of vulnerability. With the
exception of communication at 0e1 years, children were at
increased odds of poor outcomes with each successive level of
socioeconomic disadvantage with linear relationships at some
ages and accelerating patterns at other ages. This provides mixed
support for earlier studies that have found accelerating patterns
for similar outcomes.17 18 20 While there was some tendency for
the ORs to be higher at ages 4e5 or 6e7 years (compared to 0e1
or 2e3 years), differences were not sufficiently large or consis-
tent to provide evidence for a cumulative pattern of health
inequalities.
The developmental health outcomes were measured by parent
report, direct child assessment or teacher report. Comparison of
ORs by source of measurement suggested higher estimates for
direct assessment and teacher-reported outcomes than for
parent-reported outcomes. For example, 80% of the ORs for SEP
groups 4 and 5 exceeded 3.0 for the direct assessment and
teacher measures compared to 17% above 3.0 for parent-report
measures. Other studies have similarly reported stronger
inequalities for objective versus self-report or parent-report
measures15 implying that parent reports may systematically
underestimate SEP effects on children.
Strengths of this study were that SEP effects were examined
for discrete age groups within early to middle childhood and the
use of nationally representative cohorts, multiple outcome
measures and a composite measure of SEP. Limitations were the
cross-sectional analyses and the absence of cross-lagged data
precluded testing for cohort effects. These shortcomings can be
addressed as further waves of LSAC data enable tracking of
individual trajectories over time and same-age comparisons of
the cohorts.
Our findings suggest that interventions to reduce inequalities
in early childhood should evaluate impacts across multiple
health and development domains. The observed inequalities and,
thus, potential for intervention gain were largest in children’s
developmental health outcomes. The breadth of early life
outcomes associated with SEP suggests that early interventions
designed to address one particular outcome may provide unan-
ticipated benefits in other areas, including physical health. For
many of the problems examined in this study, the odds were
consistent with either linear or accelerated relationships.
Threshold effects were found only for poorer general health,
special healthcare needs and lower socio-emotional competence.
The possibility that these reflect a lack of measurement vari-
ability, rather than an absence of linear or accelerated effects,
cannot be excluded.
Life course and developmental theories postulate that early
disadvantage has both an immediate adverse impact on health
and development, and that the combination of continuing
disadvantage and poor early outcomes set accumulating limita-
tions on children’s subsequent trajectories.12 13 47 48 This study
found no consistent evidence that the effects of social disad-
vantage accumulated with age across the early years; it is
possible that such accumulating effects may emerge in later
childhood or when children’s odds for multiple (rather than
single) poor outcomes are considered.1 This research also found
no evidence that SEP effects weakened with age further high-
lighting that investment and prevention in the early years
should remain a high priority for more disadvantaged children in
order to build early human capital across a range of physical and
developmental health outcomes.
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